High Rate of Non-Eligibility: Methodological Factors Impacting on Recruitment for a Multicentre, Double-Blind Study of Paediatric Patients with Major Depressive Disorder
specifi cally for children and adolescents. Thus, in contrast to the situation in adults, more than 50 % of all medicines used to treat children and adolescents in Europe have not been authorised for use in paediatric populations [ 4 ] . Randomised placebo-controlled or 3-arm clinical trials are now the accepted standard for effi cacy studies conducted in order to obtain regulatory approval and market registration. A number of limiting factors may be experienced when conducting such studies, despite careful clinical development of a new compound, thorough planning of study design and protocol, and comprehensive consideration of all aspects of feasibility and implementation.
Introduction

▼
The importance of clinical trials in child and adolescent psychiatry [ 1 ] has increased substantially as a result of the introduction of Regulation 1901/2006 by the European Parliament in 2006, and earlier similar legislation in the United States of America [ 2 ] . This legisation has established a system of requirements, rewards, incentives, and horizontal measures to ensure that medicinal products for children and adolescents are adequately researched, developed, and authorised. The legal framework for conducting clinical trials in the European Union, including those involving children/minors, is set out in the Clinical Trials Directive (CTD) 2001/20/EC. Adherence to the CTD is mandatory for the investigators of all such studies in European paediatric populations [ 1 , 3 ] . Before being authorised for use in adults, a medicinal product must undergo extensive pharmaceutical consistency and stability testing, toxicological tests, and clinical trials to ensure that it is of a high quality, safe, and eff ective. Until recently, few such studies were performed -Severity; 32.1 % of the patients); requirement for immediate hospitalisation (15.4 %); or the presence of an exclusionary comorbid psychiatric disorder (19.1 %). Discussion: The recruitment of paediatric patients with major depression was primarily limited by various inclusion and exclusion criteria. Slow recruitment of small patient samples may impact strongly on the representativeness and generalisability of research fi ndings, and thus on analyses in evidence-based medicine and on the development and recommendations of treatment guidelines. This may impact in turn on the feasibility of the clinical development and registration process of new compounds in paediatric psychopharmacology and beyond.
Barriers to participation may be encountered at each stage of the study recruitment process. Firstly, several aspects of the study design may be considered unacceptable by potential probands or their parents, for example, the demanding and time-consuming nature of the assessments and questionnaires, the randomisation process, or the data handling procedures. The screening procedure per se may also represent a barrier to participation, as this may be viewed by potential participants as a type of intervention in itself [ 5 ] . Furthermore, depending on the legal context, informed consent or assent may be required from up to three individuals (the child and both parents) prior to participation in clinical trials in paediatric populations, which often represents an additional organisational hurdle [ 6 ] . Relatively few studies have systematically investigated recruitment and related problems in adult as well as child and adolescent psychiatry populations. Several authors have investigated study-recruitment in adult psychiatric patients. Haberfellner screened 216 depressed adult patients from a private psychiatry practice for their eligibility for inclusion in a randomised double-blind study, and reported a recruitment rate of 0 % due to the failure of patients to meet the eligibility criteria. The author concluded that the inclusion and exclusion criteria that are typically applied in such studies render psychopharmacological studies in offi ce-based practices virtually unfeasible [ 7 ] . However, superior recruitment rates have been reported in other psychiatric poplulations. Partonen et al. [ 8 ] investigated the recruitment of depressed patients from outpatient psychiatric services, private offi ces, and health-care centres for a randomised double-blind effi cacy trial, and reported a recruitment rate of 34 %. They concluded that adult patients with previous depressive episodes or comorbid disorders were less likely to be eligible for inclusion. Greil et al. [ 9 ] reported that only 6 % of all screened patients (N > 6 000) with an aff ective disorder were enrolled in a long-term prophylactic trial, and discuss the various reasons for non-participation. Bowen et al. [ 10 ] reported that nearly 60 % of all patients screened for inclusion in a clinical trial of antipsychotic treatment for acute schizophrenia were ineligible. Of the eligible patients, two thirds refused to provide informed consent, and thus only one in 7 of all patients screened could be included. Meyer zur Capellen et al. [ 11 ] retrospectively screened the medical case notes of adult schizophrenia patients from a single large psychiatric hospital to determine whether these patients would have been eligible for inclusion in various clinical trials. The authors reported a potential recruitment rate of < 5 %. With respect to child and adolescent psychiatry, during a 5-year recruitment period for a bulimia nervosa treatment study in adolescents, Hewell at al. [ 12 ] reported a randomisation rate of 45 %. However, Emslie et al. [ 13 ] concluded that children and adolescents can be a diffi cult population to recruit and retain in clinical studies. For example, they indicated that patients displaying suicidal behaviour or comorbid disorders such as bipolar disorder, substance use disorders, attention defi cit/hyperactivity disorder (ADHD), and personality disorders are typically excluded from randomised, controlled trials of treatments for major depressive disorder. In a study of patients from a large academic hospital, Glickman et al. [ 14 ] reported that paediatric patients were less likely than adult patients to be enrolled in acute care clinical research studies, and that enrollment rates for paediatric patients were around 40 %. Nonetheless, it should be noted that several successful controlled clinical trials have been performed within the fi eld of child and adolescent psychopharmacology over the last decade. These studies have led in several cases to registration and market authorisation of the investigated compound by the respective regulatory bodies (Food and Drug Administration, European Medicines Agency), e. g., aripiprazole, risperidone, and olanzapine for schizophrenia and bipolar disorder [ 15 -18 ] , atomoxetine for ADHD [ 19 -21 ] , fl uoxetine for major depression [ 22 , 23 ] , and risperidone for disruptive behaviour in children with below average intelligence [ 24 , 25 ] . In general, however, these publications have provided no detailed data on recruitment rates in relation to pre-screening and screening in the respective trials. Beyond recruitment, other methodological issues must be considered in randomised controlled trials in child and adolescent psychiatry populations, for example, higher drop out rates and placebo response rates. Similar fi ndings to those reported in child and adolescent psychiatry have been reported from studies investigating the recruitment of paediatric patients with somatic disorders. A meta-analysis of 8 acute otitis media trials, for example, reported an estimated recruitment rate across studies of less than 44 % [ 26 ] . RECRUIT [ 27 ] (processes in recruitment to randomised controlled trials of medicines for children) included 4 trials. In the fi rst study (MASCOT: Management of Asthma in School-aged Children on Therapy), 772 patients were assessed for eligibility. Of these, 54 refused to participate, and 567 patients were excluded. Thus only 19 % of all potential subjects were included. In the second study (MENDS: The use of Melatonin in children with Neurodevelopmental Disorders and impaired Sleep), 241 patients registered for the trial, but 170 refused to participate in the screening process. Thus only 29 % of all potential subjects were included. In the third study (POP: Prevention and treatment of steroid-induced OsteoPenia in children and adolescents with rheumatic diseases), 132 of the 318 patients who had been screened were recruited (42 %). In the fourth study (TIPIT: Thyroxine In Preterm Infants), the parents of 210 children were approached concerning trial participation, and 153 babies were recruited (73 %). The present study investigated the recruitment of children and adolescents with depressive symptoms for a multicentre randomised study at a German university-based clinical study site. Our aims were to: (i) evaluate the pre-screening-to-recruitment process; (ii) systematically analyse reasons for non-recruitment; and (iii) determine whether severity of illness at pre-screening was a potential moderating factor for successful recruitment.
Patients and Methods
▼
Over a 14-month period (09/2009-10/2010), children and adolescents with depressive symptoms were pre-screened for their eligibility for participation in an international, multicentre, 3-arm (2 active, 1 placebo), controlled, double-blind effi cacy and safety study of paediatric patients with moderate to severe major depressive disorder (www.clinicaltrials.gov Nr. NCT00849901). Protocol-related and other reasons for (non-) eligibility were systematically documented and analysed ( • ▶ Table 1 ).
Potential study subjects were identifi ed from among patients referred to the child and adolescent psychiatry outpatient department of the Central Institute of Mental Health (CIMH) in Mannheim, or paediatric and child & adolescent psychiatry practices in the Mannheim area.
This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.
A variety of recruitment strategies was applied. These included informing local offi ce-based paediatricians and child psychiatrists of the study both in writing and during face-to-face educational meetings, placing announcements in local newspapers, and off ering information to the public via the CIMH website.
Information was provided concerning essential study content and the contact details of study personnel. Physicians and the parents of potential participants were asked to contact the responsible members of the research team by telephone, e-mail, or via the child psychiatry outpatient clinic in order to obtain further information or to arrange an appointment. All study personnel attended the study start-up meeting and attended intensive training in all aspects of the study protocol. These sessions were arranged and funded by the trial sponsor. In most cases, information about the study design and requirements was provided to parents and patients by a fully trained and licensed child and adolescent psychiatrist. The prescreening process was performed with each family by telephone or in person. This required a period of approximately 30 min/per family. During this interview, the eligibility of the subject to participate in the trial was assessed on the basis of the main inclusion and exclusion criteria, and all issues pertaining to study participation and the concerns of the parents and the patient were discussed . In a few cases, screening involved the referring physician only, for example when the physician reported a clear exclusion criterion and thus no contact with the family was indicated. For each potential participant, all reasons for non-participation, including non-eligibility factors, were documented and reported as pre-screening logs to the trial sponsor and to the responsible contract research organisation. For further analyses, only the single main reason for non-eligibility or non-participation per patient was considered. Findings were grouped as "inclusion/ exclusion criteria as reasons for not entering the study" or as "general issues concerning participation in a medication trial as reasons for not entering the study". Reasons for non-participation expressed by the parents and the patients were considered and documented separately. These data were analysed to determine clinical indicators of severity. Descriptive statistical analyses of the data were performed.
Results
▼
In the given 14-month period, a total of N = 85 paediatric patients were pre-screened for potential recruitment into the trial. These included N = 51 (60.0 %) female and N = 34 (40.0 %) male patients, aged 7.0-17.1 years (mean 13.4 years). In total, N = 84 patients could not be enrolled, and one 14-year old female patient was included into the trial. This patient was the 60 s patient to be screened by our group for this trial.
Non-participation due to failure to meet the study inclusion or exclusion criteria
Of the 84 non-included subjects, N = 67 (79.8 %) either failed to fulfi ll the trial inclusion criteria or met one or more of the trial exclusion criteria (see • ▶ Table 2 ). Of these, N = 27 (32.1 %) did not meet the diagnostic severity criterion (i. e., were assessed as not being at least "moderately depressed" according to the Clinical Global Impression -severity scale) [ 28 ] . Fulfi lled exclusion criteria included the presence of an exclusionary comorbid psychiatric disorder in N = 16 (19.1 %) subjects, [e. g., anorexia nervosa in Table 1 Inclusion/exclusion criteria for the randomised trial which included children and adolescents aged 7-17 years who met the criteria for major depressive disorder (as defi ned in the study protocol).
Most important inclusion criteria
-outpatient diagnosed with major depressive disorder, as defi ned by the Diagnostic and Statistical Manual of Mental Disorders -DSM-IV-TR (4 th edition, Text Revision) -DSM-IV-TR and supported by the MINI-International Neuropsychiatric Interview for Children and Adolescents (MINI-KID) -age 7-17 years -diagnosis of moderate or severe major depressive disorder as determined by -CDRS-R: a total score of greater than or equal to 40 at screening and randomisation, and a -CGI-Severity rating of greater than or equal to 4 at screening and randomisation -female patients: negative pregnancy test at screening
Most important exclusion criteria
-treatment within the last 30 days with a drug that has not received regulatory approval for any indication at the time of study entry -a current or previous diagnosis of bipolar disorder, psychotic depression, schizophrenia or other psychotic disorder, anorexia nervosa, bulimia, obsessive compulsive disorder, or pervasive development disorder, as judged by the investigator -a history of DSM-IV-TR-defi ned substance abuse or dependence within the preceding year, excluding caff eine and nicotine -a current primary DSM-IV-TR Axis I disorder other than major depressive disorder or a current secondary DSM-IV-TR Axis I disorder that requires any pharmacological treatment -one or more fi rst-degree relatives with a diagnosis of bipolar I disorder -a signifi cant suicide attempt in the year preceding screening or a current risk of suicide, in the opinion of the investigator -a positive urine drug screen for any substances of abuse or excluded medication -current use of any excluded medication (e. g., stimulants or other antidepressants) A total of N = 6 subjects were excluded due a current risk of suicide or a history of a "signifi cant suicide attempt" within the year preceding the screening procedure.
In the study protocol, a "signifi cant suicide attempt" was defi ned on the basis of the Columbia Suicide Severity Rating scale [ 29 ] as: "a potentially self-injurious act committed with at least some wish to die as a result of the act. Behaviour was in part thought of as method to kill oneself." On this basis, N = 6 patients (8.7 %) were considered to have made a signifi cant suicide attempt in the preceding year or to be at current risk of suicide. N = 7 subjects (10.1 %) required immediate hospitalisation due to severe depression according to the clinical judgment of the attending physician. N = 3 subjects (4.4 %) were excluded due to the fact that they were already being successfully treated with another antidepressant at the time of screening.
Non-participation due to general issues
A proportion of potential subjects did not participate due to concerns about general issues (see • ▶ Table 3 ). N = 5 subjects (5.9 %) refused to provide informed consent. Reasons for refusal included disapproval of scientifi c studies in general, excessive distance between the subject's home and the study site, or illness of a parent. In 4 of these 5 families, the parents refused to provide informed consent. In the fi fth case, the 17-year old female subject refused to participate in the trial. In N = 4 cases (4.7 %), the parents refused to agree to any pharmaceutical treatment for depression. In N = 3 cases (4.4 %), the families refused to take the 1 in 3 risk of randomisation to placebo. In 2 of these cases, this was the decision of the parents. In N = 3 cases (3.6 %), the patient could not be included due to the expectation of the investigator that the family would not comply with the study procedures. In N = 2 cases, participation was not feasible due to the excessive distance (200 km) between the subjects's home and the study site.
Discussion
▼
The present paper reports systematically collected pre-screening data on a cohort of children and adolescents with depressive symptoms who were ineligible for participation in a 3-arm placebo-controlled registration trial of antidepressant therapy. In contrast to the bulimia nervosa study by Hewell et al. [ 12 ] , which reported an enrollment rate of 45 % among patients in the United States of America, our enrollment rate was only 1.2 %. This may be attributable to diff erences in the investigated disorder, the exclusion/inclusion criteria applied, or the investigated age group (12) (13) (14) (15) (16) (17) (18) (19) years in the study by Hewell et al. compared to 7-17 in the present study). Alternatively, this discrepancy may have been associated with diff erences in the health-care systems or the routine management of paediatric patients in the respective countries.
Despite the routine application of a variety of recruitment measures and the fact that our child and adolescent psychiatry department is one of the largest in Germany, 14 months were required to identify, and establish contact with, 85 paediatric patients with depressive symptomatology who were potentially eligible for the multicentre trial. Of these, only one patient ultimately participated in the study. Across the other 8 German study centres, only three other cases had been enrolled into the trial by the end of the present 14 month observation period. This fi nding is consistent with the low recruitment rates reported for a variety of psychiatric disorders in the literature, as reviewed in the Introduction. Nonetheless, recruitment into the trial across all centres was completed successfully. According to www.clinical trials.gov (NCT00849901; last accessed March 9, 2012), the primary completion date for the multicentre trial was March 2011 (i. e., the fi nal date for data collection for the primary outcome measure), and the study completion date was October 2011. Recruitment fi gures (no. of patients/site) were also low in other sites and countries, according to informal information obtained by the present authors during the conduct of the multicentre trial. According to clinicaltrials.gov, a total of N = 337 patients were recruited at 59 sites in 7 countries (24 sites in the USA, and a total of 35 sites in France, Germany, Russia, Ukraine, Slovakia, and South Africa) for the multicentre trial over a total recruitment period of 22 months. Thus, on average, recruitment amounted to < N = 6 patients/site or approximately N = 0.26 patients/month/site. No further details on prescreening or recruitment were available from this source, and no publications from the trial are available at the time of writing. Variation in recruitment within this international multicentre trial may have been related to diff erences in the health-care systems and the routine clinical management of patients in child and adolescent psychiatry in the respective countries. In Germany, for example, relatively more inpatient beds are available compared to other European countries or the United Sates of America. Thus, German paediatric patients with moderate or severe depression are more likely to be treated on an inpatient basis, which ruled out participation in this trial. In more than 75 % of cases, the patients failed to meet all of the eligibility criteria defi ned in the study protocol. For example, around 30 % of subjects did not display the required overall symptom severity for major depressive disorder at pre-screening/baseline. This subgroup of patients had to be considered "not severely ill". In contrast, another subgroup of patients presented as being "too severely ill", as refl ected in a "history of a signifi cant suicide attempt or a current risk of suicide" or a "need for immediate hospitalization", as judged from a clinical perspective (cf. • ▶ Table 2 ). In addition, the inclusion of paediatric patients with moderate to severe major depression was likely to be incompatible with the exclusion of fully hospitalised patients (see above). The fi nding that many patients failed to meet the depression severity criterion is consistent with the fi ndings of Haberfellner [ 7 ] . In this study of adult patients, the recruitment rate of 0 % was attributed to the fact that psychiatrists in private practice primarily treat patients suff ering from mild depression, dysthymia, or sub-threshold depression. A further reason for non-inclusion cited by Haberfellner was that concomitant treatment was contraindicated. In the present investigation, a small group of potential participants was being treated successfully with another antidepressant at the time of screening. Patients receiving successful treatment with another antidepressant would not be considered candidates for inclusion into a trial, since this would represent an unethical change of therapy. From an antidepressant effi cacy trial, Partonen et al. [ 8 ] excluded adult patients with previous depressive episodes or comorbid psychiatric disorders as well as a small group of severely ill patients who presented with suicidality. In our analysis, 6 subjects reported having made a signifi cant suicide attempt in the year preceding the pre-screening assessment. This fi nding is consistent with the observations of Emslie et al. [ 13 ] , who stressed that paediatric patients with suicidal behaviour and comorbid psychiatric disorders such as bipolar disorder, substance use disorders, ADHD, and personality disorders are typically excluded from randomised, controlled trials. Almost 20 % of the patients included in our pre-screening process were found to have an exclusionary comorbid psychiatric disorder (primarily anorexia nervosa) and thus could not participate in the trial. Psychiatric comorbidity is common among children treated for depression, in particular externalising disorders such as ADHD. Several types of medication -including psychostimulantswere contraindicated by the study protocol, even if the patient was stabilized on that treatment. Since this was a registration trial, the sponsor was obliged to follow standard regulatory body (e. g., European Medicines Agency) requirements in the respective study protocol in order to demonstrate compound-specifi c effi cacy vs. placebo for the primary disorder and to exclude certain adverse-event related risks, such as suicidality. However, the exclusion of patients with comorbid psychiatric disorders from a trial of antidepressants renders recruitment diffi cult.
Other reasons for non-inclusion were related to general issues concerning participation in a medication trial, such as refusal of the paediatric patient or the parents to provide informed consent/assent. On the basis of clinical observation and long-term experience in implementing paediatric psychopharmacology studies, we assume that refusal to provide consent/assent may also adversely aff ect the recruitment process of future trials, should informed consent documents continue to appear extremely long and complex, in particular for young patients.
The provision of comprehensive information on the study drugs, study procedures, insurance, and data protection -which often refl ects institutional review board requirements -plays an important role, as such a large volume of information may be perceived as overwhelming by potential participants. A balance between length and content, as well as (age-) appropriate language, are needed.
The present investigation highlighted important issues relating to the feasibility and implementation of clinical trials in the fi eld of paediatric psychopharmacology. Our fi ndings are limited by the fact that these systematic detailed data on (non)-eligibility were collected from a single German study centre, and relate to a single placebo-controlled 3-arm clinical study of paediatric depression. However, given the paucity of literature on this topic, this report may contribute to an increase in the awareness and knowledge of investigators, sponsors, regulatory bodies, and other involved parties.
Despite the application of a wide range of recruitment approaches and careful prescreening, our study centre achieved a very low rate of recruitment. Thus, assuming that the other trial centres experienced similar limitations, the cohort of this clinical trial of patients with major depression may not have been representative of patients treated in routine clinical practice. When the results of this trial become available, their generalisability may therefore be questionable.
Conclusion
▼
The present fi ndings suggest that particular inclusion and exclusion criteria limit the recruitment of paediatric patients with major depression into registration studies. Strict methodological and ethical criteria must be applied for the registration of new compounds, and for the design and implementation of the respective trials. However, slow recruitment of small patient samples may impact strongly on the representativeness and generalisability of the fi ndings of such trials, and thus on (meta-)analyses in evidence-based medicine and on the development and ensuing recommendations of treatment guidelines. If study populations represent only a small percentage of the patient populations that have to be treated in routine clinical practice, study results, combined evidence, and thus evidence-based guidelines that are primarily based on those studies, may not always be predictive and adequate for the majority of the respective patient population. Diff erences between study fi ndings and clinical experience in terms of the eff ectiveness and tolerability of compounds may be partly related to these conditions and qualifi cations. Limited recruitment and its general impact may also have negative consequences for the feasibility of the clinical development and registration process of new compounds in paediatric psychopharmacology and beyond. Collection of recruitment data from future trials may enable a more detailed analysis of the issues that aff ect recruitment. This could facilitate the adoption of alternative trial designs and the avoidance of recruiting diffi culties. Close collaboration between the various parties involved in such research, e. g., regulatory bodies, pharmaceutical industry, clinical researchers, and patient/parent advocacy groups, on all aspects of trial design, on the collection of high quality data, feasibility, and representativeness, appears to be warranted and is strongly recommended by the present authors.
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